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CHAPTER 1 
INTRODUCTION 
1.1. BACKGROUND OF THE STUDY 
Previous studies show that TRS have a small effect on a vehicle's speed. The 
range of speed reduction varied from 1.6 km/h to 12.9 km/h.  According to most 
previous study reduction in vehicle speed was statistically significant.  However, it is 
not clear if such speed reduction impacts are practically meaningful (Kermit and 
Hein, 1962; Owens, 1967; Harwood, 1993; Carlson and Miles, 2003; Thompson et 
al., 2005).  
 
Relatively few studies have evaluated the effectiveness of TRS in reducing 
crashes.  Also the results of previous study are not fully compatible.  The result 
shows that using TRS reduced crashes by 14–100% (Harwood, 1993).  Traffic 
control devices that applied to the pavement usually provide important information 
for drivers and road users.  With developing traffic control devices, various 
pavement marking materials and devices have been developed; these devices 
normally increase driver awareness and as a result safety on the road.  
 
Rumble strips are raised or grooved marking or devices, that when the tires of 
vehicles passing from them, they produce vibration and audible noise for drivers.  
Rumble strips usually are used in different situation and location through the 
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roadway, to announcing drivers to various changes in the environment of the 
roadway ahead.  Common categories of rumble strips are Centerline rumble strips 
(CRSs), Edge line rumble strips (ERSs) or shoulder rumble strips (SRSs), Laneline 
rumble strips (LRSs) and Transverse rumble strips (TRSs) (Melisa, 2005). 
1.2. PROBLEM STATEMENT 
Accident can occur by vehicles leaving the travel lane and then hitting 
roadside objects or overturned.  Speed is a very significant element in single vehicle 
accidents; greater speed has more potential to the fatal accident.  Transverse rumble 
strips are not traffic calming devices and should not be used as a traffic calming 
device.  Speed control measures such as speed bumps and speed humps should be 
used for traffic calming (Liu, 2011).   
How rumble strips decrease number of accidents. Do they caution drivers by 
increasing their awareness? Or force drivers to reduce their speed when they 
approach to that particular area, such as a crosswalk, a school zone, a curve or an 
intersection (Cheng, 1994).  TRS individually should not have an effect either on 
speed or flow of vehicle on the road section.  In this study, purpose is to determine 
the effect of transverse rumble strips on traffic flow fundamental diagrams.  
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   1.3. OBJECTIVES OF THE STUDY 
The objectives are: 
 To determine the volume, density and speed of vehicles on road 
section before TRS.  
 To determine the volume, density and speed of vehicles on TRS. 
 To determine the maximum traffic flow, jam density and free flow 
speed in both situations. 
 To compare traffic flow fundamental diagrams and identify the effect 
of TRS on traffic flow fundamental diagram. 
1.4. SIGNIFICANCE OF THE STUDY 
TRS shall not be used as a traffic calming measure. The long-term success of 
TRS as a traffic control enhancement lies in their very select and limited application.  
Transverse rumble strips should not be used as the standard treatment for alerting 
motorists to conditions ahead. Overuse of TRS will degrade their impact on road 
users thereby reducing their effectiveness as a safety tool. In addition, many factors 
except than speed limit may also affect the effectiveness of transverse rumble strips 
in engineering applications. One of the major factors is the design of transverse 
rumble strips, which includes the location, size and the number of transverse rumble 
strips deployed. These issues have not been considered in this study. Also installation 
of new transverse rumble strips is out of the scope of this study. 
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1.5. SCOPE OF THE STUDY 
The current study determines the effect of transverse rumble strips on traffic 
flow fundamental diagram in segment KM14.3-14.6, Northbound PLUS Expressway 
E2, which connected Johor Bahru to Kuala  Lumpur. In this study by collecting 
needed data which were the volume, average speed, and density on this particular 
expressway, traffic flow fundamental diagrams were found. The first part of data 
were collected 270 meters before TRS and the second part of data were collected in 
middle of TRS. Figure 1-1 shows the satellite map of road segment. 
 
Figure 1-1 Satellite Map  
There are 33 transverse rumble strips were deployed in this place. The space 
between each pair of them was around 3.1 meters. The average mean speed of the 
vehicles was measured between band 15 and 17. Figure 1-2 shows site map. 
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Figure 1-2  Site Map  
Data was collected at two points, the first point was 270 meters before TRS to 
avoid of the effects of sight distance. The data at this point were collected by ATC 
which was an automatic traffic counter device. The second point was in middle of 
TRS, data at this point were collected by video camera. Figure 1-3 shows the 
location of ATC and video camera on the site. 
   
 
Figure 1-3 Road sketch 
